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N Thursday and Friday, February 23 and
24, Mr. A. M. Hood of the firm, Brad-
ford & Hood, of Indianapolis, gave a lecture in
two sections before the student body. His sub-
ject was "Patents and Patent Laws." It was a
pleasant and profitable lecture, a message from
the outside world, coming as it did from a man
who has made a success in his chosen profession.
Mr. Hood graduated at Rose in the class of '93.
He dealt with the origin of patents, when they
were granted only to cities and provinces, and
the evolution of patent rights. He explained
the necessary steps to be taken in securing a pat-
ent, and in connection with this showed the
much needed want of experts of practical and the-
oretical training for this line. The value of these
lectures cannot be overestimated, and students
should take advantage of every such opportunity
offered. It is the intention of the Faculty to
have these lectur. .s regularly during the spring
term, and with the help of the Alumni much pro-
fit will be derived by the student body.
A LONG felt want has at last been suppliedin the shape of a Rose Poly band. This
subject has cropped up intermittently for a long
time. But now we are given to understand that
it is to be a permanent feature of the Rooters'
Club. After the exhibition given at the DePauw-
Rose basket-ball game it is easily seen that it can
be kept up with little effort. All the participants
gave evidence of musical ability, and supported
by our c,)11ege bugler success is assured from the
start. Let the good work go on.
THE box marked Rose Technic on the eastside of the lower hall at the academic build-
ing, has been placed there through the kind-
ness of the Faculty for the use of THE TECHNIC.
All mail, whether letters or magazines, that comes
there is private mail, and if this will be borne in
mind by the students it will be accepted as a fa-
vor by THE TECHNIC.
THE frontispiece of this issue is a picture ofthe Rose basket-ball team of the season of
1905. The schedule just completed is the most
successful in the history of Rose basket-ball.
Out of a schedule of eleven games, eight have been
won, two games were lost to Wabash college,
whose team has won every game played this sea-
son, and therefore holds the championship of
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1905. R. P. I. conies second in percentage of
games won. In nearly every case our team has
been outweighed, but this has been made up by
superior skill and agility on the part of our men.
With the exception of Purdue, we have played
every college in the state represented by a basket-
ball team. It is to be regretted that Purdue and
Rose could not be brought together in a game,
but if there is any virtue in comparative scores,
Rose would have won easily.
THE base-ball schedule, as prepared by Mana_ger Trowbridge, presents many games of in-
terest. On looking the calendar over we see
there all the colleges of the state having base-
ball teams. Several trips are to be taken, one to
last three or four days. In order to carry this
season to a successful termination a strong team
is necessary. There are several vacancies caused
by last year's graduation, and as yet no place on
the team is closed. Although the thought of
away from home games is alluring, still the de-
sire for Rose to will should be paramount, and so
all rivalry should be good-natured. If there are
four or five men trying for the same place it is a
settled fact that the winner will be better for the
efforts called forth by the competition. The
chances for a winning team are no better than
other years. Now, anyone who has an idea
that he can play base-ball will be welcome at the
gym. If we can develop two fast teams, so much
the better for all concerned.
THE Wabash Athletic Association, of Wabash,Ind., has extended the use of their club
rooms to the Faculty and students of Rose Poly-
technic Institute whea in Wabash. This invita-
tion is also extended to musical organizations and
teams representing Rose while waiting for trains.
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Transformer Cases.
By C. A. HOWELL, '99.
A short time ago a paper was read before theAmerican Institute of Electrical Engineers
entitled, "The Relative Fire Risk of Oil and Air
Blast Transformers." This paper brought forth
considerable discussion at all meetings where it
was read. Among other points, the design of
transformer cases figured prominently, and a
statement of some phases of this question may be
of interest here.
At the present time there are three prominent
types of transformers in commercial use, if we
make the method of cooling a basis of classifica-
tion. They are as follows:
Air Blast,  Abbreviated A. B.
Oil Cooled, " 0. C.
Water Cooled,  W. C.
The coils of an air blast transformer are housed
in a cast iron or combination cast iron and sheet
metal case, and so arranged that a blast of air
may be directed between them as well as around
the iron core, thus cooling the transformer by
carrying the heat away, the heated air being
either discharged through suitable openings into
the transformer room, or preferably through ducts
to the outside air.
In the second type the coils are placed in a case
or tank which may be constructed of various ma-
terials and of several shapes. This tank is then
filled with a special grade of mineral oil, which
has been heated to free it from moisture, and oth-
erwise treated to remove acids or other objection-
able impurities. As with the previous type pass-
ages are arranged between the coils themselves
and between coils and core, so that the oil comes
into intimate contact with all parts of the wind-
ing, receiving the heat from the same, becomes
lighter and rises to the top where it flows to the
side of the case, the heat being radiated from the
case into the surrounding atmosphere. A nat-
ural circulation of oil is thus set up and the tem-
perature is ktpt down to a predetermined figure
so long as sufficient radiating surface is provided.
The general arrangement of W. C. transform-
ers is the same as that of 0. C., except for the
addition of a coil of pipe which is usually placed
in the top of the case near the walls and under
the oil surface. Water is sent through this pipe
and cools the circulating oil which in turn cools
the windings and core of the transformer.
The choice of type to be used in a particular
instance is a matter of judgment for the consult-
ing engineer, and it is a curious fact that styles
seem to change in transformers nearly as readily
as they do in ladies' apparel. That is, for one
year, say, the great majority of transformers will
be A. B., while the next year perhaps they will
be W. C , etc., and it is not a matter of the sur-
vival of the fittest, for the cycle repeats itself.
There is not much to choose from in the de-
sign of A. B. cases, and all American forms are
nearly alike. However, for 0. C. and W. C.
units there is more latitude, and the designer has
several general styles to select from, this being
more particularly true for 0. C. units.
With A. B. and W. C. transformers the princi-
pal function of the case is protection of the coils
from mechanical injury, dirt, and moisture, due
emphasis being placed on cleanliness, mechanical
construction, ease of handling, weight, fire riSk,
etc.; while with 0. C. units provision is for radi-
ating. The heat generated by the electrical and
magnetic losses is of primary importance.
The several styles in more common use are cast
iron, both plain and corrugated, thin sheet metal
of approximately No. 20 B. & S gauge, usually
corrugated, and cases of boiler steel ranging in
thickness from 3/8" to and up-to-date, always
made plain, though some work has recently been
done toward corrugating this material also. With
reasonable c ire taken in the design, any of the
above cases will very satisfactorily fulfill the first
condition, so that our discussion narrows down
to a consideration of 0. C. cases from the stand-
point of heat radiation.
A small transformer will run sufficiently cool
if the case has openings so arranged that a nat-
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ural draft of air is set up around the coils, but
the limit in size is soon reached, and furthermore
they cannot be used outdoors to the best advan-
tage, though some makers build their smaller
sizes of lighting transformers in this manner.
More frequently the case is filled with oil, which
serves the double purpose of strengthening and
preserving the insulation and conveying the heat
from the coils to the walls of the case.
Where the case is made anything like a fit to
the transformer its radiating surface increases
approximately as the square of its dimensions,
while the capacity of the transformer increases as
the cube with correspondingly greater losses, so
that a point is reached where a plain case has not
sufficient radiating surface to hold the tempera-
ture rise down to the figure demanded for good
engineering practice, and the dimensions of the
case have to be increased out of all proportion to
the size of the coils, or the case has to be corru-
gated. Here again a limiting- condition arises, for
a square inch on a corrugated surface is not nearly
so efficient in radiating heat as the same area on
a plain surface, that is, for a given watt loss and
temperature rise, a corrugated area must be sev-
eral times that of the required plain area. Here
is where the designer begins to have his troubles
and some of the advantages and disadvantages of
the different types follow.
If thin sheet is selected as the material for the
case it is corrugated to obtain more surface, and
also to increase the stiffness from a mechanical
point of view. Necessarily several sheets are
used, and the joints have to be riveted and sol-
dered, requiring much time care, and labor before
an oil-tight case is produced ; even then they are
weak mechanically, for a comparatively slight
blow will open a seam or puncture the case, al-
lowing the escape of oil, which presents a very
untidy appearance, as well as materially increas-
ing the fire risk.
It may be said here that a case that is water-
tight is not necessarily oil-tight by any means,
as in time quite an appreciable quantity of hot
oil will escape through a minute opening entirely
too small to permit the flow of water. One of
the most serious faults, however, with this case
is the fact that should a fire start in the power
house in the immediate vicinity of a bank of these
transformers the soldered seams may open, allow-
ing the oil to flow out to feed the flames, as
well as leaving the coils exposed to certain de-
struction, while a more substantial case will pre-
serve the coils uninjured, even though the fire be
quite severe; while with W. C. transformers the
entire station may be destroyed and yet leave the
transformers in good condition, provided the
water pipes are not broken by falling material
and that the foundation remains intact, it being
impossible for the oil to burn in the absence of
air and the water preventing a temperature ruin-
ous to the insulation being attained.
There is an instance on record where twelve
large transformers were entirely destroyed and
5,000 gals. of burning oil sent on a course of de-
struction, all due to a short circuit causing a fire
in one of them, which melted the solder and re-
leased the oil, this burning oil opening up the
other eleven cases. With more substantially con-
structed cases the fire could in all probability
have been smothered in the first unit. In this
particular plant, however, oil having a flash point
of approximately 300 degrees F. was used and
this may account for the fire in the first place, for
the writer has known of any number of short Cir-
cuits occurring under oil having a flash point of
450 deg. F., and in no instance was the oil ig-
nited. In fact, a small lighting tranformer in a
cast iron box filled with this heavier oil passed
through the above fire unscathed with the excep-
tion of having its leads burned off, and when
these were replaced it was used to supply light
for the workmen engaged in clearing up the
wreckage at night.
This additional 150 deg. on the flash point
seems to add enormously to the safety factor and
render practically impossible a fire caused by a
short circuit under oil surface.
Various methods of minimizing the dangers of
fire have been suggested. Among them are pro-
viding a large valve for quickly drawing off the
oil at the bottom, or admitting water under press-
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ure at the bottom and forcing the oil out at the
top through a suitably arranged pipe.
The water replacing the oil would serve to pro-
tect the coils, and unless the fire was very severe
they could be dried out and again be put in ser-
vice.
At the same time, this replacing of oil by water
prevents any mixture of oil vapor and air, which
might form an explosive mixture, and which will
be spoken of later.
The transformers may be set in a pit, which
could be quickly filled with water nearly to the
tops of the cases, yet so arranged that the water
could not overflow the top and float the oil out,
or the pit could he provided with a large drain,
so that even if burning oil was liberated it would
flow to the sewer and not damage the other units.
Then there is the separate compartment meth-
od of installation, where each unit is placed in a
separate fire-proof cell. This method has in COM-
mon with the pit the disadvantage of impairing
the ventilation, and as the overload capacity of
O.C. transformers is small, at best, this is a se-
rious objection.
Complications also arise in connection with the
high tension wiring where the units are in cells,
but both objections disappear where W. C. trans-
formers are placed in a pit.
With such a formidable array of faults it would
seem that sheet metal cases would not be used,
but their advantages are such that in fact a great
many of them are supplied. The metal being so
thin, there is practically no difference of temper-
ture between the oil and outer surface of the case,
consequently the heat is radiated under the favor-
able condition of maximum temperature, while
with a cast iron box there may be a difference of
10 or 15 degrees C. between the oil and outer sur-
face, so that there would be a 10 or 15 degree C.
rise, even if the case was cooled down to the tem-
perature of the surrounding atmosphere. Thin
sheet metal cases are light, thus saving consider-
able in freight charges on long shipments, and in
labor of moving about and handling.
It being possible to obtain more radiating sur-
face with this type than any other, the designer
often has no choice, but is forced to adapt a sheet
metal case where the customer specifies 0. C.
units of such capacity, frequency and voltage
that is impossible to meet the conditions with an-
other type of case.
Incidentally, it may be said to be most unfor-
tunate that such a condition ever arises, for nat-
urally the manufacturer is in a position to know
more about the suitability of the different types
of apparatus, and his opinion should be deferred
to as much as pos:-i
Apparatus may be manufactured and meet the
guarantees, and yet he unsatisfactory to both the
maker and the customer.
On the whole, it may be said that for units up
to 150 K.W. or 200 K W. capacity, corrugated
sheet metal cases can be constructed satisfactori-
ly when proper care is exercised in the manufac-
ture, crating and installation of the same.
Above this capacity, all transformers should
be W C. or A. B., and personally, the writer is in
favor of more substantial cases in all instances, if
the case requires more surface than can be eco-
nomically obtained with boiler steel or corrugated
cast iron, the type should be changed.
The principal reason in favor of O.C. trans-
formers is that no attendant is necessary, but if
the units are large enough to require thin corru-
gated cases, there will generally be other appar-
atus which does require constant looking after,
so that this reason ceases to exist.
Cast iron cases of moderate size are good in
every respect except that of radiation, as pointed
out above, and on account of their great weight,
with consequent labor of handling, and high
freight charges. Large corrugated cast iron
cases have been cast in several pieces, then ma-
chined and the joints made oil tight, or they may
be two joints with a drain between them to take
care of any slight leakage. Obviously such a
case is expensive and in close competition with
sheet metal it is out of the question if first cost is
of prime consideration, as unfortunately is very
often the fact. Boiler steel cases possess all the
advantages of cast iron and in addition the radia-
tion from them is good on account of the homo-
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geneous material and relatively thin walls causing
but a slight drop in temperature between the oil
and outer surface. With either steel or cast iron
cases the transformer can be shipped in the case,
thus lessening the danger of injury to the coils as
well as expense of installing.
This latter item is of no small importance at
the majority of stations when usually the facilities
for handling heavy stuff are not of the best, and
when outside riggers having no conception of the
damage which may be caused by a little moisture,
dirt, or careless handling do the work and so in-
troduce an insurance factor which must be taken
into consideration.
Another possibility which may well be con-
sidered is that of an explosive mixture of oil
vapor and air being formed and ignited by a static
spark or other arc. This consideration very
rarely obtains and in fact it is extremely doubt-
ful whether such an explosion has ever occurred
in practice, especially if suitable oil is used. It is
well to be prepared for emergencies, however,
and experiments show that the force of such an
explosion would probably be under 100 lbs. per
sq. in. while steel or cast iron cases will very
readily stand such a stress without damage,
though the result would probably be serious with
a sheet metal case.
In regard to the choice of type in general the
following should be borne in mind. W. C. trans-
formers can be built for any size or voltage, and
have substantial cases which can be installed in
such a manner as to make the fire risk practically
negligible, whether the source of the fire is internal
or external. They have large overload capacity,
and can be shipped in the case, saving expense in
installation, while the gross weight is less than
that of 0. C. units of equal capacity. If the plant
is operated by steam and there is a scarcity of
water, that used for cooling can be piped to the
hot well and so much heat saved.
The weight and cost of A. B. transformers is
less than that of the other two types. They are
very neat and clean and are very easy to handle in
case repairs are necessary. While the oil soaked
coils of oil transformers are awkward to handle
and may get out of shape, due to softening of the
cementing material used to bind the conductors
together, they have a good overload capacity, as
the speed of the blower can be increased to sup-
ply more cooling air. This auxiliary apparatus
is, however, a disadvantage if used in a place
where otherwise a regular attendant would not
be required, and in addition should be in dupli-
cate, thus offsetting largely the advantage of first
cost. The insulating material of A. B. trans-
formers is highly inflammable and so disposed as
to present a large surface to any flame which may
be started due to short circuit or excessive over-
load. This, in connection with the blast of air,
makes almost certain the total destruction of the
unit should an arc be started. The amount of
insulation is, however, relatively small, so that
usually the fire will do no other damage, provided
the dampers are closed in time to prevent burn-
ing material dropping into the air ducts and thus
spreading the flames. The limiting voltage for
which A. B. transformers can be wound seems to
be about 30,000, as above this the static discharge
soon destroys the insulation, and in fact most
makers consider this limit rather too high, and
the writer would prefer to build nothing over
20,000 volts of this type.
In conclusion, it may be said that in common
with most engineering problems of similar nature,
no invariable rule can be followed. Each type
has its own particular advantages and faults, and
will continue to be used for some time to come.
The choice is so much a matter of personal opin-
ion that the manufacturer can do nothing other
than recommend that which he thinks best suited
to the conditions and then build whichever his
order calls for.
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Water Power in South Bend, Ind.
By A. J. HAMMOND, '89.
WITHIN the last few years a very great in-terest has arisen and much capital has
been spent in the development of hydro-electric
power along the St. Jos ph river in northern In-
diana and southetn Michigan.
The writer has been connected with two of
these developments, one at Elkhart and the other
at South Bend. In the latter work he has been
associated with Thomas T. Johnston, C. E.
The power at South Bend had consisted of a
timber gravity dam having a head at low water
of 10 feet, with a head race on each side of the
river, with the power divided among a number of
small users, each with his own wheels, and tail
race, maintained in a manner similar to such as
had existed for fifty years.
The Oliver Chilled Plow Works bought all the
powers except that used by the city on one race,
and a power house was planned paralleling the
river, for installing twelve (12) sixty-eight inch
turbine water wheels, each with its own wheel
pit, seventeen (17) feet wide, the setting of the
wheel being vertical and the vertical shafts being
connected by bevel gearing to the horizontal shaft
direct connected at one end of each setting of
four wheels to a 500 K. W. A. C. generator.
The total installation consists, therefore, of the
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twelve wheels and three 500 K. W. generators,
making a 2,000 h. p. plant, normal rating.
The power will be used for light and power at
the 0:iver Chilled Plow Works, the Oliver Hotel
and the residences of the Messrs. Oliver.
The generators are 3-phase 25-cycle A. C.,
6,600 volts, and the transmission line is under-
ground, the current being carried at the initial
voltage to step down transformers at the factory,
a mile and a half away. Motor geberator sets
will be used at the hotel and residences.
The excavation for the power house was car-
ried to a depth of about 21 feet beloW the top of
the dam Under the building .is a large three-
foot concrete footing, resting on the-tlay, which
at this point is about 38 feet thiCk. -
The entire building- below the floor line is of
concrete of a mixture in the proportions of a bar-
rel of Portland cement to a yard of gravel..
The walls of the wheel bays are two feet thick,
reinforced with the Johnson corrugated steel
bars.
The upper part of the building consists of 'a
steel frame with a wall of hollow concrete blocks',
and the roof is of book tile, with a tar and gravel
outer roofing.
The building is about 28 feet wide by 272 feet
146 THE ROSE TECHNIC.
long, and about 55 feet in height from the foot-
ing to the top of the roof.
An L extends out ove: the river on corbels,
providing a recess for the switch board. A ten
ton traveling crane, running the full length of
the building, handles all the machinery.
The forebay side of the power house has a five-
foot concrete walkway, providing an easy pass-
age to get to and clean the trash racks.
The forebay and race are protected on each
2 feet, and is carried vertically reducing to 1 foot
thickness at the top, the total height of the wall
being 18 feet.
The metal reinforcement as a rule consisted of
1 -inch or 2-inch bars, 2 feet on centers, extend-
ing vertically through the section, with horizon-
tal bars interlacing at the base.
An excellent test of this type of construction
was furnished when the water was let into the
forebay and head race.
Race Bridge, Reinforced Concrete, South Bend, Ind.
side by reinforced concrete walls. These walls,
designed by Mr. Johnston, have probably the
lightest section of any wails yet built.
The base is 8 feet 4 inches wide and 15 inches
thick. The back side of the wall starts at the
top of the base and has a regular slope to the
top.
The face angles up from the base to a height
of 3 feet, where the wall is given a thickness of
A leak developed under the east wall and
scouring through the loose fill behind, cut a way
to the river and the full flow of the river was
diverted through the break, cutting a channel
10 feet deep under the wall, and extending about
50 or 60 feet along the wall. The wall developed
a few cracks, but otherwise was uninjured.
The stream also undermined three piers of an
arch concrete-steel bridge, having 12-foot spans,
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which I had designed and had built for the water-
works to carry the intake pipes, as well as afford
a crossing to the riverside of the race.
This bridge has plain bars bedded in the con-
crete of the 12-foot spans, and with three piers
gone, the floor held up, having a span of about 50
feet, until a cofferdam above the break was put
in and braces put under the bridge span. It
showed considerable sag and some cracks devel-
oped at the haunches, but it has been jacked up
and will be put into service again as soon as the
piers are rebuilt.
The flow in the St. Joseph river is compara-
tively uniform, ranging from an average mini-
mum of 1,500 second feet for some three months
in the year to a maximum of about 6,000 or 7,000
second feet.
Some 3,000 to 4,000 second feet can be de-
pended on for nine months in the year.
In the present case there are two minimum
stages for power, extreme low water and extreme
high water. At the latter period, lasting but a few
days in the year, the back water reduces the
head very materially.
An auxiliary steam plant with an electric unit,
in unison with the water power plant, takes care of
It will be noted that four turbines are con-
nected to one generator. The drive is arranged
with jaw clutches so that at certain times two
wheels may carry the load. As the head runs
off a third wheel is connected up, and at a still
further loss of head, at which times there is
plenty of water in the river, the fourth wheel is
thrown in, thus perfecting a flexible plant at
nearly any stage of the river.
In conclusion, I may add that the timber dam
will be replaced by one of reinforced concrete, of
the buttress wall type of construction.
ALUMNI NOTES.
Messrs. H. W. Palmer, '03, L. F. Dorn, '04,
and A. R. Swoboda, University of Nebraska, '03,
have formed a partnership under the firm name
of The Louisville Southern Electric Co., with
offices in the Urban Building, Louisville, Ky.
Mr. J. M. Platts, '99, has just recovered from
the effects of an operation performed early in
October last. During his illness he was pro-
moted to a position next the Manager of the Chi-
cago office of the Western Electric Company.
We are glad to hear of both his recovery and pro-
motion.
Mr. R. W. Hill, '04, has entered into partner-
ship with his father, under the firm name of Hill
& Hill, as Patent Lawyers, Electrical Engineers,
etc., with offices in the Monadnock Block, Chi-
cago, Ill.
Mr. R. C. Warren, '02, has left the Tennessee
Cotton Oil Company, of Memphis, Tenn., and is
now acting as Chemist for the American Cotton
Oil Company, at Chicago, Ill.
Friends of Mr. Brent C. Jacob, '03, were re-
cently informed of his marriage to an Indiana
girl. The couple are about to set up housekeep-
ing in Cleveland, Ohio, where Mr. Jacob is em-
ployed with the Electric Controller & Supply
Company.
Mr. R. A. Phillips,'97, who has held the posi-
tion of Electrical Engineer for the Columbia Im-
provement Company, Tacoma, Washington, is
now located in Boston with the Stone & Webster
people. He recently paid a visit of inspection to
the Terre Haute Traction & Light Co., and inci-
dentally to Terre Haute and the R. P. I.
Mr. J. E. Holliger, '99, has been granted the
degree of LL. B. at Columbia University.
Mr. Wm. A. Peddle is again with the Inter-
borough Rapid Transit Co., of New York City,
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as Assistant Engineer in the Signaling Depart-
ment.
Dr. Chas. E. Mendenhall, '94, formerly assis-
_taut Professor of Physics at the University of
Wisconsin, was recently appointed an Associate
Prof. in that Department.
The Class of '95 will probably have a reunion
at the next Commencement, it having been ten
years since their own graduation.
The Rose Alumni of Louisville have under way
the organization of a " Tech " Club for their city,
which they hope to put soon on a firm basis. As
so many of our men come from Kentucky, it
would seem natural that there should be some
such organization there, and we hope they will
be successful in their effort.
The class letter of '96 has just gone the rounds,
and contains much of interest to the members of
that class. We note with deep regret the death
of the wife of Mr. Richard Meriwether, and wish
to extend to him our sincere sympathy in his
loss.
The class letter of '04 was also started some
time ago and, while the class is a very young one
as yet we feel safe in saying that it makes inter-
esting reading.
Mrs. Burton would be very grateful for any in-
formation concerning the whereabouts of the fol-
lowing men, who have been lost track of through
their failure to report change of occupation and
address: Harvey J. Lefler, 1890; Ralph F.
Thompson. 1890; George R. Carothers, 1891;
Ernst C. Laux, 1892 ; Barrington O'Brien, 1896;






By JOHN C. SPOULL, '05.
1 HE term "farm engine" is commonly madeuse of in speaking of steam engines of from
six to fifty horse power in which engine and
boiler are rigidly united or supported upon a
common base. Engines of this type are usually
tested before leaving the factory, and most build-
ers have a separate building for that purpose,
large enough .to hold 10 to 15 engines, known as
a test room. While somewhat lacking in refine-
ment, the testing is nevertheless quite rigid.
The writer was at one time employed in such
a test room, and will endeavor to give a brief de-
scription of the method of testing.
Farm engines may be roughly divided into
three classes :
1. Upright engines with vertical tubular boil-
ers.
2. Self-propelling or traction engines.
3. Skid engines or engines on sills, with en-
gines mounted upon or underneath the boilers.
Boilers of traction and skid engines are, as a
rule, of the locomotive type. For burning straw,
special boilers are provided having a large cen-
tral flue, which serves as a combustion chamber;
the gases returning through tubes on either side
of the central flue, thence up the stack at the
firebox end. The engines proper may be either
simple, cross-compound or tandem-compound.
The latter seems to be the favorite at present.
There is practically no variation in the method
of testing for the three classes mentioned, except
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in the'case of traction engines, where it is neces-
sary to test the propelling mechanism.
A special traction engine is used to move the
engines from the erecting shop to the test room.
The skid engines are loaded on heavy low-
wheeled trucks for moving.
When an engine has arrived at the test room,
a man goes over it examining all stud-bolts and
cap-screws which enter the boiler, by means of
hammer blows, marking those which are loose or
defective. He is followed by a set of men who
remedy the defects found. After the boiler
has been gone over in this manner, all hand-
heads and stuffing-boxes are packed, and a safety
valve is tested and fitted to the boiler. The boiler
is then filled with cold water under a pressure of
about 85 pounds per sq. in., after which the
throttle is opened so that the water pressure is
also applied to the engine. (This serves to lo-
cate nearly all leaks and bad calking.)
All leaks having been stopped, the water is al-
lowed to run out through the mud-valve until at
proper level, and a slow fire started. When the
steam pressure has risen to 50 or 60 pounds, the
engine proper is warmed up, carefully oiled and
" limbered up," that is, it is suddenly started and
and stopped several times, and if it be a reversible
engine, it is repeatedly reversed under a full head
of steam. All bearings are now rather loosely
adjusted, and the governor set so as to run at the
proper speed. By this time the steam pressure
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will generally have risen to 125 pounds or more,
so that the running test can be commenced.
During the first hour of this test, the engine is
run continuously, provided nothing happens to
compel a stop, under a load equal to the rated
horse power, measured by means of a Prony
brake. At the end of the first hour's run, the
load is increased until the scale indicates a cer-
tain overload, varying with different engines,
which the engine must pull without great effort
for a stated time. For example, a twenty-five
horse-power traction engine was required to carry
a load of fifty horse-power for fifteen minutes.
The load is then further increased to the limit
and a record made while the steam pressure is at
the blowing off point. During this supreme test
the engine frame and rods are examined for de-
flection. This test will usually make evident any
sand-holes that may exist in the cylinder or
cylinder heads.
At the conclusion of this test the load is re-
leased, the. engine stopped and all bearings re-
moved and scraped if necessary. If a bearing is
found to be hot or worn because of faulty work-
manship, or is found to be out of line, the man
who did that particular job in the erecting shop
is sent for and required to take down the parts
and refit or realign them to the satisfaction of the
man in charge of the test. Often the entire test
is run a second time after the changes have been
made.
Final adjustment is next in order. The ad-
justment must be such that the engine will run
under the rated load with practically no "ham-
mer" or noise of any kind. This is often a diffi-
cult task, even when every part is apparently
perfect. There are many causes for " pounding "
in this type of engine which do not occur in the
ordinary stationary engine. For example, it
sometimes happens, particularly with tandem
compound engines, that a bad fit in the flange
connection of the lead pipe will distort a massive
engine frame sufficiently to cause hammering or
cutting.
During the entire test boilermakers are present,
and any leak in a seam is calked under pressure.
Pumps, injectors and jets are now examined.
Each must work satisfactorily while lifting the
water a certain height, before it is marked 0. K.
Not infrequently it is necessary to disconnect
nearly every joint in order to remove an offend-
ing chip or close a leak.
The men who set the valves become quite ex-
pert, and indicator cards taken during a test are
as a rule, satisfactory. It is rarely necessary to
make any change in a valve or valve gear.
From the nature of the test, and number of
engines turned out, it is impracticable to make an
exhaustive efficiency test in each case, although
occasionally this is done. A rough account of
the coal and water consumption is kept in each
case, and if an engiue proves to be unusually
wasteful, the cause is discovered and corrected.
In the case of traction engines the friction
clutch is adjusted and the drivers are alternately
raised clear of the floor and caused to revolve in
order to test the bearings and compensating gear.
All that has been said applies only to engines
regularly built and kept in stock. Special en-
gines, of course, require special tests.
When all parts are in perfect working order
the fire is withdrawn and the traction engines
are run to the paint shop under their own steam,
where cabs, jackets are put on, and red paint is
generously applied.
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The Y. M. C. A. has had several excellent
meetings during the last month, and more are
planned for the coming month. The hour is
7:15 to 8:00 o'clock on Fridays, and all are wel-
come.
A. W. Hanson, Asst. State Secretary, and T.
G. Pierson, Rose, '97 were with us Feb. 10, and
each gave an excellent talk.
The Bible class, led by Judge Taylor, has had
several additions to its membership, and every-
one is greatly interested in the instructive talks
that he has been giving.
The class is conducted at the Central Presby-
terian Church, and is under the supervision of
the school Y. M. C. A , and all are cordially in-
vited to attend.
It is generally known, among the students and
alumni of Rose, the place which the Y. M. C. A.
has to fill and the difficulties under which its
work is carried on. There have been changes
gradually coming over the work for the last few
years which have encouraged those who are striv-
ing to build up the deserved interest of the stu-
dent body.
This year has seen a marked change in the
character of the regular devotional and business
meetings, and the response on all occasions has
been hearty when it came to attendance.
The Association now feels that it must take
new burdens upon itself, so that it may rank with
the most effective in this locality.
At the beginning of the year the Freshman re-
ception was a decided success, and the 1904-1905
hand-book was acknowledged to be the neatest
ever published by the Association.
However, the Association is not satisfied, so
has come to think that if greater things are to be
done greater burdens must be shouldered. The
first thing to be accomplished is to secure a Col-
lege Secretary, whose duty will be that of look-
ing after the interests of the college a-sociations
in this city.
Certain provision is to be made whereby this
Secretary's time is to be divided between the two
college associations here in Terre Haute, accord-
ing to the problems presented.
In order for the Rose Association to receive its
full share of attention, which will be a good per
cent., there must be a hearty coOperation upon
the part of the present members. Further, it is
thought probable that the alumni members, who
doubtless appreciate the situation of the Asso-
ciation here at Rose, will want to do what they
can toward keeping a competent man to fill this,
a most difficult place, as College Secretary.
Further information will be given through cor-
respondence to the alumni members, and if any-
one is missed through this method, who feels like
he would like to have a part in helping the neg-
lected side of education here, his interest will be
duly appreciated and credited.
FRESHMEN ELECTION.
At a meeting of the Freshman class, held on
February 10th, the following class officers were
elected:
Roy B. Budge, President.
R. W. Johnstone, Vice-President.
Orion L. Stock, Secretary.
C. 0. Hamilton, Treasurer.
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SECOND IN STATE CHAMPIONSHIP.
"S TICK, Poly, Stick" has done its work well.So well, in fact, that we are now able to
hold our heads above Purdue or Indiana—above
any college in the state except Wabash, for Wa-
bash holds the proud title of basket-ball champion
of Indiana, with Rose as a close second.
It has long been the custom of the larger col-
leges to ignore the minor ones in all matters of
championship, and we see that this custom is
being continued. Indiana has claimed second
place for the past season, giving her defeat of
Purdue as her reason for so doing. But if Indi-
ana has any justice or fairness whatever about
her, we fail completely to see how she can even
be in the race with two defeats by Wabash, two
by Rose, one by Purdue and one by State Nor-
mal against her.
Purdue lost her chance of second place when
she refused to play us, until we "had proved to
be in her class." Her decisive defeat by In liana
put an immediate end to her championship
dreams.
To Poly's credit there are two defeats each of
Indiana, DePauw and I. S. N., and one of Han-
over, making a record second only to Wabash.
For, though we were defeated by Earlham, this
was the only game they won, and then it was won
by a score that makes itanything but decisive.
Luck, rough play, and the officials helped them,
but even then one game cannot boost them into
second place at a jump.
So let us give nine 'rahs for the team of
Naughty-Five, thern best that old Rose has ever
put forth.
EARLHAM, 28; ROSE, 27.
M. R. R., '05.
The closest and probably the roughest game of
the season took place between Earlham and Rose
at Richmond on February 25th, and sad to say
we were the losers. Loose officiating and the
cold, diminutive gynmasium, calculated for any-
thing but good basket-ball, were largely respon-
sible for the defeat.
The first half was slow, rough and devoid of
any brilliant features, and ended with the score
of 14 to 9 in our favor.
The second half opened faster, and Earlham
began crawling up, Allen and Wilson making
several goals on long shots from the center of the
floor. One of Wilson's goals was thrown and was
allowed to be counted after the referee's whistle
had blown calling held ball. This sort of play
continued until within one minute of time, Wil-
son again scored and placed Earlham one point











Wilson, F.,  1 0 2 4 0 2
Allen, F. (Capt ). 3 1 1 3 0 0
Bronson, Thorp,C. 0 0 0 1 1 5
Bond, G 0 0 0 0 0 0
Newlin,Bronson,G 0 0 1 1 0 0
Total, ...   4 1 4 9 1 7







Daily, F., 2 0 1 0 0 2
Thurman, F , 2 2 0 2 3 0
Trueblood, C. , 1 0 1 2 0 0
Johnson, G.,. 0 0 1 0 0 0
Lindeman, G , 1 0 1 1 0 1
Total, 6 2 4 5 3 3




ROSE, 40; DE PAUW, 21.
As a fitting finish to the most successful basket-
ball season Rose has ever had, she defeated her
old rival DePauw, on the night of March 4. The
victory was decisive, for Rose outplayed DePauw
at all points. Trueblood and Thurman were the
stars for Rose, while for DePauw nobody seemed
to shine.
The first half opened rather slow, but after five
minutes of play Thurman threw a field goal, and
almost immediately followed with another. Then
DePauw was awarded a point, and a minute after
scored a field goal. Then Trueblood made a
sensational goal while running at full-speed;
Lindeman followed with one, and after giving
Cece time to throw another, he threw one left-
handed. Thurman's next goal was followed by
one by Fairfield, DePauw's last one of the half.
Rose was then awarded a point on Lindeman's
goal, and Trueblood finished the half with a diffi-
cult goal. Score, Rose 19, DePauw 5.
The second half was played better. Trueblood
got two goals in the first half minute, and it took
Fairfield two minutes to put the same number in.
Then Thurman threw one from the side of the
gym and shortly after put in another. Lindeman
threw the next, and then Trueblood made the
goal of the evening on a throw that was from the
west side of the gym, and almost midway between
the goals.
Hohnes then threw the first foul goal of the
evening, and after Thurman and he had each
thrown a field goal, Thurman put his first foul in
the basket. This see-saw continued for the rest of
the half, which Thurman wound up by a foul











Holmes, F., .... 0 0 0 1 4 1
Burnett, F., 0 0 0 1 0 1
Fairfield, C., .... 1 0 1 3 0 2






















Daily, F., 0 0 1 0 0 0
Thurman, F., 3 0 1 5 3 0
Trueblood, C., 3 0 0 3 0 2
Johnson, G., . 0 0 1 0 0 1
Lindeman, G., 3 0 0 1 0 0
— — —
Total, 9 0 3 9 3 3
Awarded 1 point.
Referee—Geckler, I. M T. H. S.
Umpire—Jatnison, T. H. Y. M. C. A.
Timer—Wischmeyer.
Scorer—Reed.
March 4, 1905, Terre Haute Y. M. C. A.
WABASH, 36; ROSE, 22.
(By C. Wischmeyer, '06.)
The second game with Wabash proved to be
our second defeat of the season, the previous one
being at the hands of the same team. The game
was characterized by unusual roughness, and the
spectators encouraged this feature of the game
by their applause. The officials were satisfac-
tory, with the possible exception that the referee
seemed to award points to Wabash whenever the
crowd demanded, seven being given during the
course of the game.
Rose won the toss, and chose to throw for
the south goal during the first half. The play
started rough; a double foul was called, each
side converting it into a point. Lehmann
then made two more points by foul goals, then
Lindeman threw a very pretty field goal, making
the score again a tie. A few more points were
made by Wabash on foul goals, and then Linde-
man threw two field goals in rapid succession.
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At this point the crowd started yelling for a
point every time a foul was called on a Rose man,
and referee Attridge awarded Wabash six points
before the end of the first half. These points,
together with Lehmann's foul goals and Sprow's
four field goals, brought Wabash's score to 21,
to Rose's 14.
The second half started fast and rougher than
ever. Sprow was injured and took time out, but
at the end of five minutes lie was ready to go
back into the game. Daily threw a pretty
field goal, and Wabash was awarded another
point on a Rose man's foul. Walters, Sprow and
Lehmann threw several field goals, and Trueblood
followed with a field goal for Rose, and Thurman
threw several foul goals. The game ended with










Walters, F , . .... 0 0 1 2 0 1
Lehmann, F., .... 0 7 0 1 4 1
Sprow, C , 4 0 2 2 0 4
Wicks, G., . 0 0 5 0 0 3





















Daily, F., 0 0 0 1 0 2
Thurman, F., .... 0 5 0 0 3 0
Trueblood, C 0 0 7 1 0 0















Four points awarded by referee.
Score : Wabash, 36; Rose, 22
Fouls: Wabash, 25; Rose, 20.
Referee : Attridge, of Louisville.
Umpire: Hains, of Wabash.
Timers: Pfeif and Schultz.
Scorers: Williams and Reed.
Crawfordsville, Feb. 10, 1905.
Y. M. C. A. 31, ROSE 30.
Although the game was scheduled as a first
team game, the team which represented Poly
was not the regular first team, Lindeman being
the only regular player for Rose the first half.
The game, however, as can be seen by the
score, was close and exciting, every point making
the result more uncertain. In the first half
Boegeman and Paddock did the best work for
Y. M. C. A., while Shickel and Wischmeyer
shone for Rose. In the second half the work on
both sides was about even, Thurman and Daily
having been put in.
When the final score of 31 to 30 was announc-
ed, the thirty odd Y. M. C. A., rooters pres-
ent went away overjoyed at the fact that Y. M.
C. A. had beaten a Poly team—whether first or
second, made no difference to them as long as it
was Poly.
Summary:








Brown, C., 1 0 0 6 1
Boegernan, F., 3 3 3 0 1 2
Thurman, F.,  1 1 2 1 0 0
Paddock, G., 2 1 1 0 4
Bothwell, G., 0 1 1 0 3
Totals 7 4 7 3 7 10
FIRST HALF.




Freudenreich, C., 1 1 0 0 6
Wischmeyer, F., 2
Shickel, F.,  2 3
Pfeif, G., 1 3 0 0 1
Lindeman, G.,  1 3 3 0 3
Daily, C., 2 1 1
Thurman, F., . — 0 5 3
— --
Totals 6 2 10 5 6 14
Score: Y. M. C. A. 31, Rose 30.
Fouls: Y. M. C. A. 19, Rose 24
Referee: Jamison, T. H. Y. M. C. A.
Umpire: Kisner, Terre Haute.
Scorer: Reed.
Terre Haute Y. M. C. A., Feb. 22, 1905.
ROSE, 38; NORMAL, 16.
After the Normals defeated Indiana and Butler
there was a great deal of doubt as to the outcome
of our game with them, and in consequence a
large and enthusiastic crowd of rooters was pres-
sent for each side.
At the start B. Shickel was substituted for
Daily, who was out of condition and wanted to
keep out of the game if possible.
The first half started with lots of noise and en-
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thusiasm ; but for the first five minutes not much
harm was done. Both sides scored on foul goals,
and for several minutes the score see-sawed back
and forth a point at a time. Lindeman started
the real game by throwing a field goal Daily
took Shickel's place and soon secured a goal.
Montgomery then threw a goal for Normal from
behind the foul line, scoring Normal's only field
goal of the half. Then Johnson and Trueblood
each put one in, Trueblood's being from almost
the center of the floor, the ball nut touching the
rim of the basket. The score at the end of the
half stood 17-8, each man on the team getting
one goal.
The second half was practically a repetition of
the first. Montgomery threw the Normal's only
goal, while Thurman and Daily scored three
each for Rose. These, with a goal by True-
blood, five foul goals by Thurman, and a point
awarded Lindeman, brought Rose's score for the
half to 21, while Normal's was 8.







Beecher, F., 0 5 3 0 6 2
Montgomery, F.,. 1 0 4 1 0 4
Westhafer, C. , 0 0 • 1 0 0 2
Metzinger, G., 0 0 0 0 0 2
Cummins, G., ..  0 0 1 0 0 1










Shickel, F., 0 0 0 —
Daily, F., 1 0 0 3 0 2
Thurman, F., .... 1 6 2 3 5 '2
Trueblood, C.,... 1 0 1 1 0 3
Johnson, G., 1 0 1 0 0 5
Lindeman, G., 1 0 3 0 0 0
Total, 5 6 7 7 5 12
Awarded 3 points.
Summary:—
Score: Rose 38, I. S. N., 16.
Fouls: Rose 19, I. S N 20.
Referee: Hains, of Wabash.
Umpire: Jamison.
Tinier: Ryan.
Scorers: Kinimel, I. S. N.; Lee, Rose.
Terre Haute Y. M. C. A., Feb. 18, 1905.
NOTES.
Indoor work in base-ball has been in progress
about a month now, with Fred Smith, of the
Terre Haute's, and Capt. Daily in charge. Some
heavy hitters are being developed, and it is hoped
that Rose will turn out a bunch of batters.




First Base—McBride, Harold, Thurman.
Second Base—Freudenreich.
Third Base—Moore, Beauchamp, Miner.
Short Stop—Stoddard.
Outfield—Cannon, Wilms, Worthington.
The schelule for the season is as follows :
BASE BALL SCHEDULE FOR 1905.
April 8—Purdue at Terre Haute.
April 15—Millikin at Decatur, Ill.
April 19—Wabash at Crawfordsville.
April 22—Culver at Culver.
April 29—I. U. at Bloomington.
May 2—Butler at Terre Haute.
May 6—Normal at Terre Haute.
May 13—DePauw at Greencastle.
May 20—Washington at St. Louis.
May 27—I. U. at Terre Haute.
June 3—Normal at Terre Haute.
Game with Wabash at Terre Haute, date not
set. Probably June 6 or 7.
Game with Millikin at Terre Haute, date not
set. Probably May 16, 17 or 18.
Probable trip to Eastern Indiana. Play Butler
at Indianapolis, May 8, and Hanover at Han-
over, May 9.
Naughty-eight has made such a good showing
in foot ball and basket ball, that it seems a shame
they should be conspicuous by their absence in
track work. So far, only two Freshmen have
shown up regularly for the indoor team.
The individual records of the members of the
basket-ball team will be given in next month's
TECHNIC, and should prove very interesting, as
there are some surprises ill the score-book.
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R. W. J., '08—"No, I never have to build a
fire in the forge. I keep the iron hot by pounding
it so fast."
BOTH SKILLFUL.
Bog-ran, '08—"Buenas tardes, Sr. Kruger, fol-
lon y descomunal malandrin, non fullades que
solo es un ecudero qiuen os ataca."
Kruger, '08—"Guten Abend, Herr Bogran, du•
Schafskopf, du wahnsinneges Lumpengesindel,
bitte halte das Maul und gieb uns em n wenig
Ruhe."
It is said that at the next meeting of the re-
cently formed Kadel Flat Association the follow-
ing persons will be voted baths: Hull, '08, Evans,
'06, Dodge, '08, Andrews, '08, Garvin, '07,
Swisher, '0—, two.
Shark—"Fellow,, I feel compelled to remon-
strate against your saying demonstrate."
"What lessons do you have on Monday, Zam-
brano?"
Zambrano. '08—"I have Doc once and Mac to
third power."
Nelson, '08—"I don't mind finding out that
I'm a snipe, but it made me sore to wait there
half the night to do it."
Cannon, '06—" What Shickel's band ought to
play is some of the old familiar hymns."
Rogers (translating French)—"See the lady
which sells souvenirs."
Wicky—"Now, this won't do ; there is too
much talking going on. Why, there's more of
you talking than I am!"
Freudenreich (after the class had been dis-
missed from Dr. Gray's room at 12:05)—"I have
a thirst for knowledge, all right, but about this
time of day I get hungry."
AT THE BOARDING HOUSE.
"Say, were you ever in Worthy's room? It is
so small that when he goes to bed his feet stick
out of the window. When he wants to open his
trunk he has to put the bed out into the hall."
Worthy—"If I had as much kick about my
room as you fellows have, I would have moved
long ago."
"So would I."
"When your feet get cold, Worthy, how long
does it take you to find it out!"
Worthy—"Pass me the prunes, and don't talk
'so much."
Somebody—who was it?—has said:
"There is so much bad in the best of us,
And so much good in the worst of us,
That it hardly behooves any of us
To talk about the rest of us."
Which is only a polite and poetic way of say-
ing, "Quit your knocking."
We are in receipt of the following, from a
Freshman:
"I would like to act as Dramatic Editor for
THE TECHNIC. If you will pay my way, I will
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attend all the shows that come to Terre Haute,
and write them up. Please let me hear from
you."
Prof. Wickersham (in Scientific German)—
"I have to he mighty can ful what I say, for I
don't know what any Of these words mean."
Worthy — "Don't you remember that ball
player? He played third base, in green suspend-
ers.
Bland—"What did the suspenders have to do
with it?"
Worthy—"Why, they had patent catches in
them."
Kelly—"Give me a Henry George cigar."
Clerk—"But they are for men, you know."
Kelly—"Well, then, give me a Childs'."
Turk says that they have trees in California so
tall that it takes two men and a'boy to look to the
top of them. One looks till he is tired, and then
another commences where he left off.
McCormick—"Why, I can go to the matinee
just as well to night as this afternoon."
Fischer— • 'Gosh! I didn't know there was
such a place as Aurora."
Canfield—"I didn't, either, 'till I was born
there."
Cannon—"Let's go to church tonight."
Worthy—"I can't."
Cannon—"Well, come over, and we will play
California Jack."
Bard—"Say, Cash, how do you like that elec-
tive Mechanics?"
Cash—"I don't mind the Mechanics so much,
but Doc treats us just like Freshmen."
Exchanges.
Jiu-jitsu, the Japanese system of self-defense,
has been taken up to such a degree as to be made
compulsory at Annapolis.—[The Tech.
A federation of Illinois colleges has lately been
formed for the purpose of becoming more closely
related. Twenty-one institutions have thus far
expressed a desire to become members.—[Wes-
leyan Argus.
Andrew Carnegie's latest gift is that of a lake
near the campus of Princeton.
It is said that President Roosevelt has shown
a disposition to accept an offer from Harvard to
occupy the President's chair in 1909.
At a recent meeting of the I. U. track men,
Ray put the shot 40 feet 84 inches, Artman ran
the mile in 5:02L Sarnpse broke the indoor pole
vault record, and Miller high-jumped 5 feet 6
inches.
At Leland Stanford sixty-two students were
recently suspended, and seventy-eight others
warned as to their scholarship.
The annual inspection trip to Chicago of the
Purdue engineering students begins March 30th.
—[Exfionent.
Stagg thinks he has a rival for Rose of Michigan
in Meigs of Iowa, who is 6 feet 5 inches tall and
weighs 215 lbs.
Prof. Jenks, of Cornell, has been mentioned as
the next President of Northwestern University.
Arndt, of the A. L & A. A. L., is to coach
Notre Dame in base-ball this season.
Owing to the reform movement sweeping over
the West in college base-ball circles, many
schools are losing quite a few men, the idea
being to cut out all men breaking the summer
rules.
A party is being made up at Boston Tech, un-
der the direction of Prof. Jagger, to go on a geo-
logical excursion to Iceland this summer. Suit-
ably recommended students from other colleges
will be admitted to the party, however. The to-
tal expense for each man should not exceed $250.
The route is by way of Liverpool and Leich,
Scotland, to Reykjavik.—[The Tech.
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THE Engineering Record for February 4th con-tains an illustrated description of the new
turbine power station of the Terre Haute Trac-
tion and Light Company.
COMMENCING with the issue of February. 2,the American Machinist has been running a
serial article on the United States Arsenal at Rock
Island. The description is a detailed one, and is
profusely illustrated with photographs showing
the machinery equipment of the various depart-
ments.
GEORGE W. MELVILLE, Rear Admiral,United States Navy, at the monthly meet-
ing of the American Society of Mechanical Engi-
neers gave an ad tress entitled, "Epochs in Ma-
rine Engineering." The address was devoted to
an outline of the various stages of development
in the propelling equipment as marked by the in-
troduction of the paddle wheel, screw propeller,
multiple expansion engine, water-tube boiler,
steam turbine, etc. An abstract of the address
is given in the American Machinist of February
9th.
Tantalum and the Tantalum Lamp.
"THE attempts of getting a more economicalincandescent lamp have mainly gone to-
wards finding a material which has a very high
melting point. The Nernst lamp and the Osmium
lamp represent examples of work done in this di-
rection. In the chemical research laboratory of
the Siemens & Halske Co., of Berlin, Dr. W. von
Bolton has been making extended experiments
with various materials, and has especially studied
vanadium, niobium and tantalum. The outcome
of this research is the tantalum lamp, which ap-
pears very promising. Dr. von Bolton reduced
potassium tantalo-fluoride in the manner de-
scribed by Berzelius and Rose, and found that
the finely divided tantalum so produced became
coherent on rolling, so that by this treatment me-
tallic strips could be made of it.
"The chemical properties of this pure tanta-
lum are very remarkable. When cold, the ma-
terial resists chemical agents strongly; it is not
attacked by boiling hydrochloric acid, aqua regia,
nitric acid or sulphuric acid, and it is also indif-
ferent to alkaline solutions; it is attacked solely
by hydrofluoric acid. Heated in the air, it assumes
a yellow tint at about 100° C., like steel, and also
like steel the tint changes to dark blue when the
tantalum is exposed for some time to 5000 C., or
for a shorter time to 600° C. Thin wires of it
burn when ignited, with low intensity and with-
out any noticeable flame. It greedily absorbs
hydrogen as well as nitrogen, even at a low red
heat forming with them combinations of a metal-
lic appearance, but rather brittle. It combines
with carbon very easily, forming several carbides,
which, as far as they are at present known, are
all of a metallic appearance, but very hard and
brittle. The specific gravity of Bolton's tanta-
lum, when purified by fusion and drawn into
wire, is 16.8. It is somewhat darker than pla-
tinum and has a hardness about that of mild
steel, but shows greater tensile strength. It is
malleable, although the effect of hammering is
relatively small, so that the operation must be
rather long and severe to extend the metal into a
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sheet. It can be rolled as well as drawn into
very fine wire. Its tensile strength as a wire is
remarkably high, and amounts to 95 kilos per
square millimeter, while the corresponding figure
for good steel is 70 to 80 kilos, according to
Kohlrausch.
"The electrical resistance of the material at in-
door temperature is .165 ohms for a length of one
meter and a section of a square millimeter (specific
conductivity as compared with mercury 6.06) ; the
temperature coefficient is positive and has a value
of .3 between 00 and 100° C.; at the temperature
assumed by the incandescent filament in the lamp
under a load of 1.5 watts per C. P., the resistance
rises to .83 ohms for a length of one meter and a
section of one square millimeter. The coefficient
of linear thermal expansion between 00 and 60°
C. is .0000079, according to experiments made
by the Imperial Normal-Aichungs Commission.
Fusion is produced by a gradual softening which
appears to extend over a range of temperature of
several hundred degrees. The specific heat is
.0365, so that the atomic heat is 6.64, which is in
accord with the law established by Dulong and
Petit.
"The lamp department of the Siemens &
Halske Co. appears to have successfully overcome
the difficulty of making a tantalum filament for
use of the lamp in any position. The energy con-
sumption is between 1.5 and 2.5 watts per C.
P."— [Electrochemical and Metallurgical Industry.
Single-Phase Railway.
THE first electric railway in this country toplace a single-phase traction in regular com-
mercial operation is that of the Indianapolis and
Cincinnati Traction Company. The first car
equipped was put in service December 30, 1904.
On January 21 regular service with the system
was opened between Rushville and Morristown,
two points 16 miles apart. The following des-
cription is taken from the Electrical World and
Engineer.
"The system of electrical distribution requires
transformer stations about 10 miles or 12 miles
apart, and the alternating current is transmitted
from the power house to these transformer sta-
tions at 33,000 volts, single-phase, 25 cycles per
second, and is reduced and fed into the trolley at
a potential of 3,300 volts. The high-tension cur-
rent is carried from the central power station to
the transformer stations on No. 4 bare copper
wire, two wires to each transformer station.
They make a complete circuit and permit the
placing of the circuit-breakers and switches at
the central power station, so as to do away with
the necessity of attendants at the transformer
stations. The high-tension lines are carried on a
separate line of poles set near the edge of the
right of way, provided with carefully and strong-
ly constructed cross arms and equipped with large
porcelain insulators on iron pins.
Within the limits of the city of Indianapolis, a
distance of approximately three miles, the cars
will be run over already existing lines, and will
be operated by direct current at 550 volts. With-
in the limits of the city of Rushville they will be
operated by alternating current at the same po-
tential; on intervening sections the trolley will be
fed by alternating current at 3,300 volts, 25 cycles
per second single-phase. Thus the first single-
phase railway exemplifies the possibility of operat-
ing the same equipment from both direct and
alternating current lines, and illustrates the volt-
age flexibility of the system, one of its most ad-
vantageous features.
"Each truck is equipped with two 75—h. p.,
single-phase alternating current Westinghouse
motors. Cars are equipped with the Westing-
house unit switch system of multiple•control and
so may be operated either singly or in trains.
The motors are controlled by the rheostatic sys-
tem, and may be operated on either alternating
or direct current. Both straight and automatic
air brakes are provided on each car, the straight
being used when the cars are run singly, the
automatic system when the cars are run in trains.
The motors on the present car equipment are
geared for a maximum speed of 45 miles per hour
for local service.
"Each car is equipped with two trolleys, one
of the Union Standard type, with trolley wheel,
to be us•ed when operating from the direct cur-
rent lines in Indianapolis, or from the low volt-
age alternating current lines in Rushville ; the
second trolley is of the bow, high-speed type, and
has been designed for service at 3,300 volts, al-
ternating current."
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A Store for Men.
Men who have experienced
the confident feeling of being
"well dressed" in MILLER'S
SPECIAL GARMENTS will ap-
preciate the matchless assort-
ment of woolens we have on
display. j Longer Coats, and
Trousers in semi-peg top are
the principle changes for this
• year. lif Suits will be made of
Cheviots, Serges, Homespuns,
Flannels, Worsteds and Scotch
suitings. Top Coats will be
made from Cheviots, Coverts,







RUBBER TIRE CABS FOR BALLS, PAR-




Brass and Copper in Sheets,
Rolls, Rods, and Wire,
Brazed Tubes, ( In Copper
Seamless Tubes and Brass.
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